Renal cyclo-oxygenase and lipoxygenase products in health and disease.
Renal glomeruli have cyclo-oxygenase and lipoxygenase enzymes which convert arachidonic acid to prostaglandins, thromboxane and 12-hydroxyeicosatetraenoic acid. Glomerular epithelial and mesangial cells, in culture, also synthesize these arachidonate products. Angiotensin and vasopressin contract mesangial cells and stimulate mesangial synthesis of PGE2. PGE2, in the glomerulus, antagonizes the actions of angiotensin on the mesangium and hence reduces angiotensin-mediated glomerular contraction. Glomerular immune injury (nephrotoxic serum nephritis) augments glomerular production of prostaglandins and thromboxane. Thromboxane reduces glomerular function and inhibition of thromboxane synthesis preserves glomerular filtration rate and renal plasma flow in this disease model. Spontaneously hypertensive rats also have enhanced glomerular prostaglandin and thromboxane synthesis. Although acute inhibition of thromboxane synthesis will vasodilate the hypertensive rat kidney, chronic inhibition does not reduce blood pressure or increase renal blood flow.